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© Compositions comprising inorganic particles. 

© Roccular compositions comprising uttrafine inorganic 
particles having maximum particle dimensions of from 0.5 to 
3000 (preferably 2 to 1500) nm combined with a size- 
stabiliser which is a h/ophobic substance with lyophilic 
activity on Hs surface and also comprising a polyelectrolyte 
flocculating agent attached to the combination. The size- 
stabiliser protects the uttrafine particles against agglomera- 
tion during formation of the flocculates and the mixing of 
flocculates into various materials such as plastics, inks, paint 
or refractory materials. Also a method for making the 
flocculates from colloidal dispersions of particles, size- 
stabilisers and flocculating agents. The flocculates are 
particularly useful with particles of metals of the coinage and 
transition groups for making transparent colouring agents. 
Also materials containing the uttrafine particles. 
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CLAIMS: 

1, A floccular composition comprising 

5 (a) ultrafine inorganic particles in which the maximum 
dimension of a major proportion of the particles is from 0.5 
to 3000 nm, 

(b) a size-stabiliser in combination with ..the particles, the 
10 size-stabiliser being a lyophobic substance provided with 

means which impart lyophilic activity to the surface of the 
substance wherein the substance is lyophobic to at least one 
liquid dispersant to which the means is lyophilic and wherein 
the .lyophobic substance is sufficiently impermeable to said 
15 liquid dispersant to prevent a reduction of more than 5% in 

the volume of the substance on removal of the substance from 
a dispersion of the substance in said liquid dispersant and 

(c) a flocculation modifier which comprises a polyelectrolyte 
20 attached to the combination of size-stabiliser and ultrafine 

particles . 
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7. A floccular c mposition according to claim 1 wherein 
the size-stabiliser comprises a hydrophobic organic substance 
having a molecular veight of at least 5000. 


5 

8. A floccular composition according to claim 1 wherein 
the sire-stabiliser comprises an inorganic compound. 


10 9. A floccular composition according to claim 8 wherein the 
size-stabiliser has a density above 3.5 g/cm . 


10. A floccular composition according to claim 1 wherein the 
15 molecular weight of the polectrolyte flocculation modifier is at 
least 3000. 


11. A free-flowing composition comprising ultrafine particles, a 
size-stabiliser in combination with the ultrafine particles and a 
flocculation modifier attached to the combination of 
size-stabiliser and particles, the particles, size-stabiliser and 
modifier being as defined in claim 1. 
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12. A method for making a floccular composition comprising 
ultrafine inorganic particles in which the maximum dimension of a 
major proportion of the particles is from 0.5 to 3000 nm wherein 
the method comprises steps of 

5 (a) adding a colloidal dispersion of ultrafine particles 
to a dispersion of a size-stabiliser in liquid 
dispersant whereupon the ultrafine particles and the 
size-stabiliser spontaneously enter into a combination, the 
size-stabiliser being a lyophobic substance having surface 

10 means which import lyophilic activity to the surface of 'the 

substance, the substance and the means being respectively 
lyophobic and lyophilic. towards the liquid dispersant and 
wherein the lyophobic substance is sufficiently 
impermeable to the liquid dispersant to prevent a 

15 , reduction of more than 5% in the volume of the 
substance on removal of the substance from the liquid 
dispersant , 

(b) either, before the addition of the colloidal dispersion of 
20 ultrafine particles to the dispersion of size-stabiliser, 

treating the size-stabiliser with a dispersion of a 
polyelectrolyte flocculation modifier which on the addition 
of the colloidal dispersion flocculates with the 


0094801 

- 5 - 

size-stabiliser and ultrafine particles producing a floccular 
composition comprising flocculation modifi r and 
size-stabiliser in combination with ultrafine particles or, 
after the addition of the colloidal dispersion of ultrafine 
5 particles to the dispersion of size-stabiliser, treating the 

size-stabiliser with a dispersion of a polyelectrolyte 
flocculation modifier which flocculates with the 
sizerstabiliser and the ultrafine particles producing a 
floccular composition comprising flocculation modifier and 
LO size-stabiliser in combination with ultrafine particles. 

13. A method according to claim 12 which additionally comprises 
the step of separating off dispersant from the floccular 
15 composition whereby there is obtained a dry floccular composition 
which flocculation modifier is attached to size stabiliser in 
combination with ultrafine particles. 

20 14. A method according to claim 12 wherein the. colloidal 
dispersion of ultrafine particles is made by liberating metal from 
dissolved metal compound. 

25 15. A floccular composition according to claim 1 wherein the 
composition also comprises adsorbed dye. 
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16. A method according to of claim 1 wherein the colloidal 
dispersion of ultrafine particles is treated with a sterically 
hindering protective colloid before treatment with the dispersion 
of size-stabiliser. 

5 

17. A plastics ink, paint or refractory material containing 
ultrafine inorganic particles as claimed any one of claims 1 to 
10. 

10 

18. A material according to claim 16 in which the particles are 
particles of metal a majority of which have a maximum dimension 
of from 2 to 50 nm. 

15 

19. A material according to claim 16 in which the particles are 
particles of metal compound, a majority of which particles have a 
maximum dimension of from 2 to 50 nm. 
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